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09/851,452 Group Art Unit: 2187 

May 7, 2001 Docket ARC9-00-055US1 (MCM) 

METHOD AND APPARATUS FOR A GLOBAL CACHE DIRECTORY IN A 
STORAGE CLUSTER 



CERTIFICATE OF MAILING OR TRANSMISSION UNDER 37 CFR 1.8 



I heicby certify that this caxiespODdence is being facsimile transmitted to the United States Patent and 
Trademark Offia.% ftuc No. 170?! 872-9306 an Apnl 15, 2005 . _^ 
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MAIL STOP AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In response to the Office Action dated February 4, 2005, which was made final, please enter the 
following amendments in the above-identified application. 
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TNT THE SUMMARY 
Please amend the paragraph on page 6, lines 13-17 as follows: 

Hie symbolic list in the cache directory provides a history of the nodes that 

have previously performed I/O operations. When data is requested, embodiments 

of the invention look at die symbolic list to determine which node's cache contains 

the requested data. Primary and secondary nodes are utilised for storin g cache. The 

node that receives the request for modifying data is identified as a pr imary nnHp. Tf 

the symbolic list indicates that thejdata is not currenriy in the cache of any node in 

the storage cluster, any node in the storage cluster may be selected as the secondary 

node. Alternatively, if the symbolic list indicates that an original primary node in the 

storage cluster maintains the data in cache, the original primary node is selected as 

the secondary node. Once a new write I/O operation h performed, the symbolic list 

is updated to provide for the new I/O operation. 

Please amend the paragraph on page 6, lines 18-19 as follows: 

Additionally, embodiments of the invention provide Fast write support, fault 

tolerance support, and concurrent node installation support. For example^ to install 

a new node, the new node first applies for cluster admission.. The new node then 

vequests the symbolic information for new write requests and requests a modified 

crack list comprising an identifier of modified data_and an associated symbolic entry. 

The new node merges the modified track list with any new symbolic entries and then 

hiYMHragrs availability rr> remaining nodes in the storage cluster. 
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Please amend the abstract as follows: 

A method, apparatus^ and article of manufactur e, and a memory structure 
provide the ability mairmi n rarhe. i n a clustered environment. The cache is 
maintained in both a primary and secondary node, for an inter ia ede - nctwork. 
Nodes arc - aerivc - flodve - ^sing - commodity hardware 30 that the system can perform 
I/O together between any number of nodes, and data can be located on any gi yea 
no do. A okiglo m o d i fied - kaagc is configured to rpf" m *" l ' t * n d update*! rla-pfr? 

At least one failure can occur (and be corgc e tcd) in the nodes bcfor& - daca in written 
to disk. A history - of acce ss points is kept in a cache dig ee toi^ and it is assutned - H j ftftfl 
the node^^noai^Jje q n e iKl^ ^ ftcecaQed in the past are likely to be meM» e9- s - fi.'cqucnriy 
accessed in die ncaf fu ft irc, Onc or - morc embodiments of the invenden move this 
data to where it will - likely be needed, TTiia means that data 13 delivered to hoato 
quickly/ as * s - required jfl -- high ' volume enterprise web cnvirotua ^ efH - s. -The symbolic 
list in the cache directory provides a history of the nodes that have previously 
performed I/O operations. W hen data is requested, embodiments of the invention 
look at - the -a_symboIic list in a cache directory is examined_ to determine which node's 
cache contains the requested data. Tf the symbolic list indicates data is not currendy 
in cache of any node, any node may be used as the secondary node. However, if an 
original primary node maintains the data in cache, the original primary node is 
selected as the secondary node. Once a new write I/O operation is performed, the 
symbolic list is updated to provid e for the new I/O operation . Addition aHy; 
embodiments of the invention provide Fa s t write fluppore ^ fauk tolciancc s upport, 
and concurrent node installation support T o install a new node, after applying for 
cluster admission, symbolic information and a modified track list is requested. The 
modified track list is merged with new symbolic entries and the new node then 
broadcasts its aygjlqbiliry ro the cluster. 
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